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Applicant's arguments with respect to claims 1-51 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1-5, 10, 11, 31, 34, and 47-49 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Joo, et al. (US 6,534,401 B2) in view of Storbeck, et al. (US 
2004/01 21 569A1) and further in view of Miner et al (US 6,114,258)(cited in the previous 
Office Action). 

Joo, et al discloses a process in the formation of a transistor(col. 7, lines 60-63) which 
includes the steps of placing a substrate in a reaction chamber(col. 2, lines 19-20); 
exposing the substrate to a gas mixture of hydrogen and oxygen(col. 2,lines 32-35) 
such that the ambient to which the substrate is exposed is a water/hydrogen 
mixture(col. 2, lines 35-40); the mixture is such and the conditions are such that the 
silicon portion of the electrode stack is oxidized while the tungsten upper portion of the 
electrode is not oxidized(col. 2, lines 38-44); once the process of growing oxide on the 
silicon layer has reached the desired thickness, the reaction is stopped by stopping the 
flow of oxidation process gases to the chamber and decreasing the temperature of the 
chamber(col. 7, lines 45-52 and col. 8, lines 17-23). RTP apparatus may be used(col. 
2, lines 64-67). Joo, et al teaches that the reaction can be at atmospheric pressure(col. 
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7, lines 27-20) and that desired reduced pressures can also be achieved(col. 2, lines 
63-67 and col. 3, lines 37-40). 

Joo, et al does not specifically state that there is nitrogen in the mix, nor that there 
is nitrogen in the chamber during cooldown, nor the use of nitrogen to reduce the partial 
pressure of the reactants. 

With respect to nitrogen in the mix, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to have included nitrogen in the mix in the 
process taught by Joo, et al because Joo, et al that inert gas is switched to a gas mix 
that comprises H2 and H20(col. 1, lines 37-41 and col. 2, lines 29-35), so that it is 
implied that while the switching is taking place there would still be some flow of nitrogen, 
and that even after the switching is complete there could still be nitrogen in the mix, 
since the word "comprising" is used. 

Storbeck, et al discloses that during the reduction of the temperature of the wafer 
nitrogen gas is flowed through the reaction chamber(paragraph 0043). 

Miner et al discloses that nitrogen can be used to reduce the partial pressure of the 
reactants(col. 10, lines 55-67 and col. 11, lines 1-10). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have combined the process taught by Joo, et al with the teaching of 
Storbeck, et al concerning the nitrogen in the chamber during cooldown because Joo, et 
al discloses that the oxidation process gases(which would include the hydrogen, since 
the oxidation process gas includes hydrogen) are stopped(col. 8, lines 16-20), and since 
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it is clear from the above discussion that the nitrogen was part of the mix, the nitrogen 
would continue to flow. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have simultaneously introduced nitrogen as the temperature was reduced 
to purge the reaction gases as taught by Miner et al in the process taught by Joo et al in 
order to maintain the temperature of the substrate, as Miner et al teach that the 
temperature determines when the reaction is stopped. 

Claims 1-30, 32,33,35-46, and 50-51 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Joo, et al as relied upon above in view of Miner, et al. (US 
6,114,258) 

Joo, et al does not specifically state that nitrogen is or is not in the oxidation mix 
nor does Joo, et al disclose C02 or CO or the nitrogen flow during cool-down and the 
recited pressure ranges, although Joo, et al teaches atmospheric pressure and reduced 
pressures as cited above . 

Miner, et al disclose oxidation of silicon using an oxygen-containing gas and a 
hydrogen-containing gas(col. 2, lines 20-27 and34-40). The oxygen-containing gas can 
be water in the form of steam(col. 5, lines 7-10), and the hydrogen-containing gas can 
be hydrogen(col. 5, lines 12-13). Miner, et al further disclose that in the temperature 
ramp-down or cooling step, simultaneously to the cooling, nitrogen gas is fed to the 
reaction chamber(col. 10, lines 64-67 and col. 11, lines 1-6). Miner, et al further 
discloses that hydrocarbons such as methane may be included as other hydrogen- 
containing gases in the mix(col. 8, lines 20-25). This would result in the mixture 



Application/Control Number: 10/688,748 Page 5 

Art Unit: 2891 

exposing the substrate to carbon dioxide and carbon monoxide, as the decomposition in 
the mixture at the elevated temperatures would result in C02 and CO. Miner also 
teaches that the oxidation gas can be void of inert(col. 7, lines 54-58) by teaching that 
the flow of inert is stopped. Miner also teaches that in the step of stopping the reaction, 
reaction gases can be stopped before the nitrogen is introduced(col. 11, lines 8-11). 
Miner also teaches the method as part of a process of forming transistors(col. 1 , lines 
55-64). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have combined the teachings of Miner, et al with the process taught by Joo, 
et al first with respect to the nitrogen in the cool-down step for the same reasons as 
given above in the case of the combination with Storbeck, et al. and this would also 
include the including of nitrogen in the oxidation mix, or not including the nitrogen in the 
oxidation mix as taught by Miner, et al. could also be included. This would be within the 
ordinary skill in the art, as the proportion of nitrogen in the mix is a variable of the art, 
which could be reduced to being removed, as taught by Miner, et al. With respect to the 
C02 and the CO, it would have been obvious to one of ordinary skill in the art to have 
used the addition of hydrocarbons such as methane with the process taught by Joo, et 
al because Miner, et al teach the equivalence in oxidation of hydrogen and 
hydrocarbons as the hydrogen source. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to have used the recited pressure ranges because the pressure is a variable 
of the art which one of ordinary skill in the art would have been able to determine. 
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Similarly, with respect to reducing the flows of the oxidizer and other gases to zero, 



off the process gases. In the absence of a showing of criticality of the order of turning 
off of the process gases, this would therefore have been an obvious variation. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Caridad M. Everhart whose telephone number is 571- 
272-1892. The examiner can normally be reached on Monday through Fridays 7:30- 
4:00. 

If attempts tp reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, B. Baumeister can be reached on 571-272-1722. The fax phone number for 
the organization where.this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval. (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



these variations are also within the ordinary skill in the art to control the order of turning 
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